Drug reaction with eosinophilia and systemic symptom (DRESS) syndrome is a type of severe adverse drug-induced reaction. Dermatologists should make a quick diagnosis and provide appropriate treatment for DRESS syndrome to reduce mortality rates, which can be as high as 10%. We present the case of a 47-year-old man with schizoaffective disorder treated with lamotrigine who developed DRESS syndrome to emphasize the importance of close observation of patients with drug eruption. He was consulted for erythematous maculopapular rashes on the trunk that developed 3 weeks after starting lamotrigine. A few days later, he developed generalized influenza-like symptoms. The skin rashes spread over his entire body, and the sense of itching was rapidly aggravated within a few days. Increased liver enzyme levels and significant eosinophilia were found on laboratory test results. His condition was diagnosed as DRESS syndrome, and he was treated with systemic and topical corticosteroids for 2 weeks. (Ann Dermatol 29(2) 206∼209, 2017) 
INTRODUCTION
Drug reaction with eosinophilia and systemic symptom (DRESS) syndrome is a type of rare severe drug eruption, and it along with Stevens-Johnson syndrome and toxic epidermal necrolysis can even be life-threatening 1 . The major characteristics of DRESS syndrome include skin rashes combined with a fever, internal organ involvement, and eosinophilia on laboratory test results. The liver is most commonly involved, and in some cases, the kidney, lung, or nervous system is affected 1, 2 . It has been reported that drugs that may cause DRESS syndrome are usually aromatic anticonvulsants (e.g., carbamazepine, phenytoin, and phenobarbital), sulfonamides, and allopurinols [3] [4] [5] [6] .
During the last 10 years, as the use of lamotrigine, a new aromatic anticonvulsant, has increased, reports on cases with DRESS syndrome have also increased 1, [7] [8] [9] . We report a case of DRESS syndrome induced by lamotrigine treatment and a review of the literature.
CASE REPORT
A 47-year-old Korean man presented with the complaint of itchy skin rashes over his entire body. He was consulted in the department of dermatology for maculopapular skin rashes that developed during hospitalization in the psychiatric ward. He had been taking antipsychotic drugs, including quetiapine, aripiprazole, and risperidone, for schizoaffective disorder, and lamotrigine was added 3 weeks before the outbreak of rashes. As the clinical impression was drug eruption induced by lamotrigine, a new aromatic anticonvulsant, we suggested discontinuing this drug and observing the patient's condition over time. Two days later, he had a fever over 38 o C, the skin rashes that had been confined to the trunk spread to his entire body, and his sense of itching became aggravated. The patient re-consulted with the department of dermatology. He showed erythematous maculopapular rashes disseminated over his entire body, and the rashes combined with each other as they progressed. Also, there was significant involvement of the face with erythematous edema, and oral erosions and rubor were observed (Fig. 1) . Laboratory test findings revealed absolute eosinophilia (white blood cells, 7.46×10 9 L −1 ; neutrophil segmented, 47%; neutrophil band, 5%; lymphocytes, 12%; monocytes, 7%; eosinophils, 28%, 2.09×10 9 L −1 ; basophils, 1%), and mildly elevated liver enzymes (aspartate amino-
, 148 U/L; total bilirubin, 1.43 mg/dl). A 4-mm punch biopsy of the above-knee lesion was obtained. Hematoxylin and eosin staining showed mild alteration of the epidermis, including vacuolar degeneration of the basal cell layer. Exocytosis of the lymphocytes was observed at the dermo-epidermal junction. In addition, interstitial or perivascular infiltration of lymphocytes and histiocytes, as well as some eosinophils in the dermis, were significant (Fig. 2 ). This indicated superficial vacuolar interface dermatitis, suggesting a diagnosis of drug eruption. The patient's condition was diagnosed as DRESS syndrome, a severe drug eruption that is accompanied by a fever, eosinophilia, and internal organ involvement. Accordingly, we started systemic (methylprednisolone 65 mg IV, q 12 hours) and topical (methylprednisolone aceponate, 0.1%) steroid treatment immediately. He showed remarkable improvement during the next 2 weeks, and the levels of eosinophils and liver enzymes normalized. Subsequently, we gradually decreased the dosage of systemic corticosteroids and maintained the patient on an antihistamine. Ultimately, he had remarkable clinical improvements in the skin rashes, and the sense of itchiness almost disappeared. Informed consent was obtained from the patient prior to this report.
DISCUSSION
Drug eruption refers to skin rashes caused by any kind of drug. Similar to the diversity of its clinical features, its severity varies from simple rashes to the involvement of internal organs. It has a relatively low incidence of 1 in every 1,000 or 10,000 persons worldwide [10] [11] [12] . Symptom outbreak after an average of 2 to 8 weeks after the administration of the causative drug and a prolonged silent peri-od makes it difficult to diagnose the cause in many cases 4, 11 . In the present case, we presumed that lamotrigine, which had been administered for 3 weeks prior to the symptoms, was the causative drug. We reviewed a report that analyzed clinical data from 37 published reports with 57 cases diagnosed with DRESS syndrome or drug-induced hypersensitivity syndrome (DIHS) related to lamotrigine therapy. The cases were collected from published papers in PubMed and the Scopus database (from January 1999 to April 2014) 13 . In Korea, two cases of severe drug eruptions associated with lamotrigine treatment have been reported. One was a case of Stevens-Johnson syndrome induced by the combined use of lamotrigine and valproic acid 14 . The clinical features of the other case met the criteria for DRESS syndrome, but the case was diagnosed as 'anticonvulsant hypersensitivity syndrome' 1 .
DRESS syndrome was first referred to as drug-hypersensitivity syndrome by Chaiken et al. 15 in 1950, and both terms have been used by researchers; thus, there has been no consistent definition or terminology 16 . Although DRESS syndrome is characterized by skin rashes accompanied by fever, internal organ involvement, and eosinophilia on laboratory test results, it can have variable clinical manifestations on a patient-by-patient basis. A typical skin lesion includes erythematous, maculopapular rashes of diverse sizes over the entire body; they appear symmetrical, but they combine as they spread out. They also cause the patient to experience severe itchiness 4, 11, 12 . The rashes usually start on the facial area, upper body, and upper extremities, and then they move to the lower extremities. Unlike typical drug eruptions that do not involve the facial area, patients with DRESS syndrome frequently present with erythema and edema of the face 11 . About 50% to 60% of cases with organ involvement occur in the liver, and hepatic failure is a prognosis of DRESS syndrome. When the causative drug is discontinued after a short period after the symptom outbreak, the liver enzyme levels can quickly normalize. Alternatively, it may progress into fulminant hepatitis or hepatic enlargement; hepatic failure is a common cause of death in DRESS syndrome 17 . Also, there are rare cases in which the kidney, lung, or nervous system is involved 1, 2 . In the present case, the patient had skin rashes that progressed from the trunk to the entire body, including the face, and the rashes were accompanied by a fever over 38 o C, increased liver enzyme levels, and significant eosinophilia (28%). Thus, he was diagnosed with DRESS syndrome, based on the scoring system for classifying DRESS, validated by Kardaun et al. 18 in
2007. According to this system, he scored 5, which is indicative of DRESS syndrome. The key to managing DRESS syndrome is the immediate discontinuation of the causative drug, as in other common cases of drug eruptions. When organ involvement is detected, systemic steroid administration is important, and symptomatic control is also required to resolve itchiness 17 .
In our case, since the patient was consulted for a skin rash of the trunk without a systemic symptom, conservative treatment was initiated by discontinuing the causative drug, according to the standard treatment for drug eruption. However, 2 days after discontinuing the drug, the patient developed a fever, and the skin rash spread over the entire body, including his face, and the itching was aggravated. Initially, he was considered to have an infection since he had a fever, but no evidence of infection was detected on examination. When he returned to the department of dermatology, the possibility of severe drug eruption with internal organ involvement was considered. After the laboratory results were ascertained, DRESS syndrome was finally diagnosed, and systemic steroid administration was started. Although it is known that the initial symptoms of the syndrome are usually a skin rash with fever 10, 13 , as in our case, it may start as a simple drug eruption and then systemic symptoms may be detected later. Therefore, caution is required when making a diagnosis. In the case that a common causative drug is the cause, especially an aromatic anticonvulsant, discontinuation of the drug is insufficient. Dermatologists should more carefully observe and consider the possible prognosis of the patient. In addition, it is important for dermatologists to educate the affected patients when the symptoms suddenly become exacerbated or systemic symptoms develop, as they should visit the hospital immediately for further evaluation and to start intensive treatment. As skin rashes appear on 90% of patients with DRESS syndrome and most of patients' major complaints are itchiness and skin rashes, dermatologists are involved in the diagnosis and treatment of most cases. The mortality of DRESS syndrome is 10% [10] [11] [12] , and this is mainly because of the involvement of systemic organs such as the liver. As mentioned previously, the degree of involvement is commensurate with the length of the period from symptom outbreak to the point of causative drug discontinuation; therefore, dermatologists should be highly aware of this disease.
We experienced a case of DRESS syndrome induced by lamotrigine, which is rare. The present case emphasizes that close observation of patients with drug eruption induced by an aromatic anticonvulsant is imperative.
Dermatologists should be able to promptly diagnose patients with DRESS syndrome, detect the causative drug, immediately discontinue the causative drug, and play a crucial role in the patient's evaluation and treatment.
